Inhibition of alpha(v)beta3 integrin survival signaling enhances antiangiogenic and antitumor effects of radiotherapy.
The involvement of alpha(v)beta3 and alpha(v)beta5 integrins in angiogenesis and the use of integrin antagonists as effective antiangiogenic agents are documented. Radiotherapy is an important therapy option for cancer. It has been shown that ionizing radiation exerts primarily antiangiogenic effects in tumors but has also proangiogenic effects as the reaction of the tumor to protect its own vasculature from radiation damage. Here, we show that combined treatment with S247, an Arg-Gly-Glu peptidomimetic antagonist of alpha(v)beta3 integrin, and external beam radiotherapy are beneficial in local tumor therapy. We found that radiation up-regulates alpha(v)beta3 expression in endothelial cells and consecutively phosphorylates Akt, which may provide a tumor escape mechanism from radiation injury mediated by integrin survival signaling. In the presence of S247, the radiation-induced Akt phosphorylation is strongly inhibited. Our studies on endothelial cell proliferation, migration, tube formation, apoptosis, and clonogenic survival show that the radiosensitivity of endothelial cells is enhanced by the concurrent administration of the integrin antagonist. The in vitro data are successfully translated into human glioma (U87), epidermoid (A431), and prostate cancer (PC3) xenograft models growing s.c. on BALB/c-nu/nu mice. In vivo, the combination of S247 treatment and fractionated radiotherapy (5 x 2.5 Gy) leads to enhanced antiangiogenic and antitumor effects compared with either monotherapies. These results underline the importance of alpha(v)beta3 integrin when tumors protect their microvasculature from radiation-induced damage. The data also indicate that the combination of integrin antagonists and radiotherapy represents a rational approach in local cancer therapy.